The measurements of the other detectors evaluated in this study are less accurate, thus they should be used with caution. Particularly, PTW Diode SRS and IBA NACP--
02 are not suitable and their use should be avoided in relative dosimetry measurements under high dose per pulsed (DPP) electron beams. 1-3 IORT can be performed with electron beams generated from mobile hard docking or soft docking systems, internal generated kV X-ray system or remote after loading brachytherapy. between 200 and 400 Hz. 1, 6, 7 Thus, LIAC ® can generate DPP of 0.1 to 5 cGy/p which are notably higher than conventional LINACs (around 0.05-0.6 cGy/p). 8, 9 Ionization chambers (IC) are the most frequently used equipment in dosimetry of radiation therapy. Recommended correction factors for IC in IAEA TRS-381, IAEA TRS-398, and AAPM TG-51 dosimetry protocols are determined for conventional LINAC electron beams but not for IORT electron accelerators. [10] [11] [12] Because of high DPP, Boag's two voltage analysis (TVA) over estimates the ion recombination factor (k sat ) unfavorably for IC's during direct use for calibration or OFs measurements. 13, 14 In order to overcome inaccuracy with IC measurements of IORT fields, several different correction methods have been proposed in recent years. [13] [14] [15] [16] Hence it may be more convenient to use less angular, energy and correction factor dependent detectors such as p type diode, natural, or synthetic diamond,
Fricke gel dosimetry, electron paramagnetic resonance with Alanine and ionization chambers with small electrode spacing gap. Many studies aimed to determine of the most adequate detectors to use under high DPP electron beams by comparing their OF, however different types and number of detectors compared in each study was limited. 
k TP , k h , and k elec factors did not depend on applicator size, energy, DPP. They canceled out each other in equation 2.
Conversely, the effect on a chamber reading of opposite polarity must be checked on relative and absolute measurements. For most chamber types the k pol is negligible in photon beams, on the other hand for certain PPC types it has been shown that the polarity effect increases with electron energy and DPP. 11, 19, 32 However the effect of polarity is significant for absolute dose calibration measurements, 11, 19 but even if k pol is dependent on field size or DPP, the k sat ion recombination factors of ICs are illustrated in Fig. 4 and represented in 
3.D | Output factors and k sat for 12 MeV
Measured OF, OF MC and Δ% differences for 12 MeV are illustrated in Figure 7 and shown in Table S7 of Supporting information. k sat ion recombination factors are represented in Fig. 8 and for k sat evaluation but this method over estimates and not applicable. 14, 15, 19, 24 Thus, suitable DPP independent chemical, film dosimeters, solid state detectors with silicon or diamond, and IC with cylindrical or plane parallel detectors are supposed to be investigated in order to measure correct relative and absolute dosimetry for >1 cGy/p electron energies.
In our study, we measured k sat and k De Angelis et al. 13 
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